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Seasonal variation in zooplankton abundance and diversity in Spring 
Lake, Florida was studied between 1973 - 1976. This clear~ sand bottom 
lake is considered among the most oligotrophic in central Florida. 
Sixty rotifer species, sixteen cladoceran species, and seven copepod 
species were collected during the three year study. Annual mean 
zooplankton abundances ranged between 70 individuals/l and 80 
individuals/1. Rotifers were more abundant than either cladocerans or 
adult copepods. Rotifers and immature crustaceans comprised nearly 75% 
of the annual mean zooplankton abundance. There was no significant 
. difference (P < 0.05) between years for the annual mean abundance of 
zooplankton. The monthly mean abundance of cladocerans and adult 
copepods was generally less than 5 individuals/1. The 9reater 
abundance of rotifers in comparison to other zooplankton was mainly 
responsible for the variation in the values of the Shannon and Simpson 
Indices. The monthly mean Shannon Index was usually between 3.0 and 
4.0. Seasonal differences in zooplankton abundance were apparently due 
to water temperature and specific conductivity for the 1974 - 1975 and 
1975 - 1976 study years. Shannon diversity was siqnificantly correlated 
with dissolved oxygen for the 1973 - 1974 and 1974 - 1975 study years. 
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INTRODUCTION 
The freshwater zooplankton communities of Florida have been 
investigated from a variety of environments ·. Information on composition 
and seasonal abundance has been reported by a number of authors (Maslin, / 
1969; Cowell, et al., 1975; Nordlie, 1976; Shireman and Martin~ 1978; 
Fry and Osborne, 1980; Schmitz, 1980). Two community types have been 
proposed for Florida lakes (Nordli~, 1976). The first community 
contains many Rotifera and few Cladocera while the second type has a 
poor rotifer fauna and a rich cladoceran fauna. The invertebrate 
predator Chaoborus is an important component in the first community 
type. 
Studies of zooplankton communities in freshwater environments are 
usually sHort term, i.e., one year duration or less, and generally 
result in a discussion of seasonal trends based upon a set of data per 
season. Since annual climatic conditions can be drastically different 
for consecutive years, such studies may be inadequate i n fully 
explaining community change within the zooplankton. In this study, an 
attempt to account for annual variation was achieved by conductina a 
long term study over a three year period. 
Diversity indices for dominance and species composition have not 
been widely used in studies describing the zooplankton community. In 
those studies where the Shannon Index for species diversity has been 
used, the mean value for the duration of the study has been less than 
3.0, for example, Kansas reservoirs (Prather and Prophet, 1969; 
Kochsiek, et al., 1971), in an Oklahoma reservoir (Kochsiek and Wilhm, 
1970), in an Oklahoma lake (McClintock and Wilhm, 1977), in a Texas 
pond (Smith, et al., 1979), in Florida ponds (Fry and Osborne, 1980), 
and in a Florida lake (Schmitz, 1980). 
2 
The association of zooplankton species diversity with water quality 
needs more attention. The Shannon diversity for zooplankton was 
observed to decrease with feedlot runoff in a Kansas reservoir and a 
reservoir of recent impoundment had higher diversity for zooplankton 
than a more mature reservoir (Prather and Prophet, 1969). Significant 
correlations were found between the Shannon Index for zooplankton and 
specific conductivity, turbidity, water temperature, dissolved oxygen, 
and bicarbonate alkalinity (Kochsiek, et al ., 1971). They suggested 
that these factors may have influenced the diversity of the zooplankton 
on a seasonal basis. 
The objective of this study was to describe the zooplankton 
community in terms of species, abundance, and diversity in a clean, 
central Florida lake, with respect to the physicochemical environment, 
and to account for the variable annual climatic conditions by observing 
the community changes over a three year period. The zooplankton 
community has not been studied intensively in clean, oligo-mesotrophic 
lakes in Florida, especially with respect to environmental and climatic 
factors over a period of several, consecutive years. 
MATERIALS AND METHODS 
Description of Study Area 
Spring Lake is a 53.8 ha lake located near Orlando, Orange County, 
Florida (28° 27' N lat., 81° 29' W long.). This solution lake has a 
sand bottom covered by a layer of sapropel; its mean water depth is 4 m 
and its maximum depth is 9 m. Water level fluctuation is generally less 
than 15 em during the year. The drainage area of the lake is comprised 
of an orange grove on the eastern side of the lake, and seepage from 
detention ponds constructed along the north, west, and south shores 
(Figure 1). Acidic soils of varying porosity characterize the drainage 
area of the lake (Leighty, 1960). These soils are St. Lucie, Blanton, 
Rutledge, and Pernella sands. St. Lucie and Blanton sands are well 
drained deposits of loose, undifferentiated material, while the Rutledge 
type :is poorly drained organic sand. Pamella sand contains an organic 
pan which does not permit rapid percolation of surface water. The 
drainage area of Spring Lake is dominate~ by these well drained soils and 
is considered to be in a recharge area for the Floridian aquifer 
(Lichtler, et al., 1968). 
Littoral vegetation was present at depths less than 2m in Spring 
Lake; it was represented by Panicum repens L., Hydrocotyle umbel lata L., 
Nuphar lutem (L.) Sibthrop and Smith, Pontedaria lanceolate Nutt., 
Nymphae odorata Aiton, Sagittaria spp~, and Eleocharis acicularus (L.). 
Mayaca aubletii Michx. was an abundant submersed aquatic macrophyte, 
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extending from the littoral zone to depths of approximately 6 m; 
vegetation was not found between 6 and 9 m, a region of nearly one-
fourth the surface area of the lake. 
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Spring Lake is representative of the many clear lakes in the 
Sandhill region of Florida in the Central Highlands. This region has 
low, rolling hills; altitudes are generally 32m above msl but range 
between 15 to 68 m above msl (Lichtler, et al., 1968). These lakes are 
generally sand bottom lakes with low plant and animal productivity. The 
water is generally soft and has a circumneutral pH. 
Zooplankton Collection, Enumeration, and Diversity 
Monthly samples were collected for the three year study from June, 
1973 through May, 1976. Six random sampling stations were chosen each 
month from a grid overlay of the lake (Figure 2). One vertical net haul 
was made at each station using a #20 (pore size- 80~) nylon bolting 
cloth zooplankton net having a diameter of 30.5 em. The zooplankton 
were washed from a Wisconsin bucket into small jars and preserved in 3-
5% formalin. 
A 0.04% Rose Bengal solution (2-3 drops) was added to aid in visual 
examination. Samples were concentrated to 100 ml and three 1 ml sub-
samples were obtained from a round bottom flask with a Hensen-Stempel 
automatic pipette. Each 1 ml subsample was placed in a Sedgwick-Rafter 
counting chamber; strip counts of the entire chamber were made at lOOx 
magnification. Magnifications of 40x, 200x, and 400x were used as 
needed for identification. Rotifers were identified to species using 
the keys of Ahlstrom (1934), Edmonson (1959), Harring and Myers (1922, 
1924, 1926, 1928), Myers (1930), and Voigt (1956). Contracted rotifers 
Figure 2. Map of Spring Lake, Florida with grid overlay used 
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were identified by trophi. Trophi were extracted by dissolving the 
lorica with 10% Clorox in a depression slide. Bdelloid Rotifera were 
only identified to Bdelloida due to difficulty in identification of this 
group. Microcrustaceans were identified to species (except immatures) 
using the keys of Deevey and Deevey (1971), Edmonson (1959), and Pennak 
(1953, 1978). Immature crustaceans were not included in the calculation 
of zooplankton species diversity. 
The Shannon Index (Wilhm and Dorris, 1968) and Simpson Index 
(Simpson, 1949) for describing community structure were calculated using 
the following equations: Shannon Index (d) = -r (ni/N) log
2 
(n1/N) 
Simpson Index (SI) = ~ (n.(n.-1))/(N(N-1)) 
1 1 
where: n. is the number of individuals of the ith specie and N is the 
1 
total number of individuals of all species. 
Physicochemical Parameters 
Physicochemical measurements were taken concurrently with the 
collection of zooplankton . Visible light penetration was determined 
using a standard 20 em black and white Secchi disc. Vertical light 
extinction was calculated from light readings taken at 1m intervals in 
the water column using a Kahl Instrument Co. submarine photometer. 
Water temperature and specific conductivity were measured at 1 m from 
the surface and bottom using a Yellow Springs Instrument Co. S-C-T meter. 
Water samples for chemical determinations were obtained at 1 m 
below the surface and at the bottom using a 1.2 1 Kemmerer water 
sampler. Dissolved oxygen concentrations were determined using the 
modified Winkler method (American Public Health Association, 1971). 
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Turbidity was measured spectrophotometrically with the method of 
Environmental Protection Agency (1971), while alkalinity (total, 
bicarbonate, and carbonate) and pH were determined usinq methods 
outlined by American Public Health Association (1971). Inorganic 
carbon concentrations were determined from alkalinity and pH data with 
the procedures of Saunders, et al. (1962). Orthophosphate, nitrite and 
nitrate nitrogen concentrations were determined spectrophotometrically 
based on methods outlined in American Public Health Association (1971). 
The phytoplankton standing crop was estimated by chlorophyll 
pigment concentration; algae from 700 ml of water were concentrated by 
filtration through Gelman A-E glass fiber filters, ground in 10 ml of 
acetone, and stored in the dark for 24 hr at 4 C to extract the 
pigment. Particulate material was removed prior to optical 
determination·s by centrifugation using a clinical centrifuge. The 
equation of Richards with Thompson (1952) was used to calculate the 
chlorophyll pigment concentration at 665 nm. 
Statistical Analysis 
The data were batch processed on an IBM 360/370 computer usin9 
FORTRAN programs. An unpaired t-test was used to determine differences 
between sets of monthly means for zooplankton group abundance, 
diversity, and physicochemical parameters. Correlation coefficients 
were calculated for zooplankton group abundance, diversity, and the 
physicochemical parameters. 
RESULTS AND DISCUSSION 
Physicochemical Environment 
Spring Lake is a Neotropic lake located in the zone of transition 
between the humid subtropical and tropical wet-dry climates (Strahler 
and Strahler, 1976). Therefore, the climate influencing the 
environment of this lake is modified in this transition zone. Annual 
mean surface water temperatures in Spring Lake were approximately 24 C 
over the three year study (Table 1) with monthly mean variation ranqing 
from 15.6 C to 31.1 C (Table 4, Appendix). Very little difference 
was observed between surface and bottom water temperature. ~·Jater 
temperature annual means were not significantly different (P < 0.05) 
between study years. Spring Lake can be classified as a warm 
monomictic lake due to seasonal variation in water temperature and the 
lack of thermal stratification throughout most of the year. The 
annual differences between surface and bottom values for other 
physicochemical parameters were also minimal and are considered to be 
evidence of a well mixed water column. Dissolved oxygen concentrations 
in Spring Lake were higher during winter when the water temperatures 
were low. The monthly mean surface dissolved oxygen concentrations 
ranged from 6.9 ppm to 12.2 ppm over the three year study (Table 4, 
Appendix). Annual mean dissolved oxygen concentrations were not 
significantly different between the June, 1973 - May, 1974 and June, 
1974- May, 1975 study years (P < 0.05). 
Table 1. Annual means for physicochemical parameters in Spring Lake, 
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Spring Lake receives water from acidic, well drained soil, from 
spring seepage, and from runoff retention ponds. These factors 
maintain a water column which is clear, low in dissolved electrolytes, 
and circumneutral in pH (Table 1). Annual means for Secchi disc 
visibility were approximately 3m and were not significantly different 
(P < 0.05) over the three study years. The low vertical light 
extinction coefficient annual means, e.g., less than 1.0, indicate deep 
light penetration into the water column; these values were not 
significantly different (P < 0.05) between the study years. Surface 
turbidity monthly means were generally low except during fall mixing of 
the water column (Table 4, Appendix). Specific conductivity annual 
mean va 1 ues increased from 129 u mhos/ em to 141 J.l mhos/ em over the three 
year study (Table 1). ~1onthly means of dissolved electrolytes were 
generally lower when water _temperatures were low (Table 4, Appendix). 
Annual mean specific conductivity was significantly different (P < 0.05} 
between the June, 1973 - May, 1974 and June, 1975 - May, 1976 study 
years. Total alkalinity lbicarbonate) was considered to be a major 
source of dissolved electrolytes in the water column. Surface pH 
monthly mean values were generally between 6.0 and J .0 (_Table 4, 
Appendix). The annual means of pH were not significantly different 
(P < 0.05) between the June, 1973 - May, 1974 and June, 1975 - May, 
1976 study years. The values for inorganic carbon were low in Spring 
Lake and were mainly a reflection of the total a-lkalinity 
concentrations.. Monthly means of inorganic carbon were generally less 
than 6o0 ppm over ~he three year study; there was no significant 
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difference (P < 0.05) between the inorganic carbon annual means for the 
June, 1974 - May, 1975 and June, 1975 -May, 1976 study years. In 
Spring Lake, the low inorganic carbon concentrations may have been a 
limiting factor for algal standing crop (phytoplankton}. Chlorophyll 
concentration annual mean values were less than 5.0 mg/m3 and were not 
significantly different (P < 0.05) between the study years (Table 1). 
Faunal Characteristics 
Eighty-three zooplankton species (60 rotifers, 16 cladocerans, and 
7 copepods) were i denti fi ed throughout the three year peri ad. Forty-.one 
zooplankton species (27 rotifers, 7 cladocerans, and 7 copepods) were 
common between years (Table 2). There was no significant difference 
(P < 0.05) between years for the annuat mean number of species (Table 
3). Hexarthra sp. was the most abundant zooplankter per year (Table 2lG 
The zoopla nkton species collected eleven of twelve months each year 
were Ptygura sp. #l, Kellicottia bostoniensis, ·Keratella cochlearis, 
Keratella americana, Trichocerca multicrinis, Daphnia ambigua, 
Diaphanosoma leuchtenbergianum, Bosmina longtrostris, Eubosmina ·tuoicen, 
Diaptomus f l oridanus, Diaptomus mississippiensis, Mesocyclops edax, and 
Tropocyclops prasinus. Annual means for most zooplankton species were 
less than 1 individual/1 over the three year study (Table 2). 
The community compositions reported in other Florida investigations 
have been different in comparison to that obtained for Spring Lake; the 
. species list has generally inc·luded less than 50 species. Nine.ty 
zooplankton species were reported from the hydrilla infested Little 
Lake Barton (Schmit·z, 1980), while less than 20 species were reported 
Table 2. List of zooplankton collected from Spring Lake~ June, 1973 
through May, 1976. 
Taxa Individuals/1 
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Asp l anchnidae 
Asp1anchna priodonta Gosse 
Brachionidae 
1 
Anuraeopsis fissa (Gosse) <1 
Brachionus angularis Gosse <1 
Brachionus havanaensis Rousselet <1 
Brachionus guadridentatus Hermann <1 
Brachionus zahneseri Ahlstrom <1 
Dipleuch l anis propatu1a (Gosse) 0 
Euch1anis sp. <l 
Ke11icottia 
bostoniensis (Rousselet) 3 
Keratella american a Carl in 3 
Keratella coch1earis (Gosse) 5 
Kerate l, 1 a taur'Ocepha 1 a Myers <1 
Macrochaetus subquadratus Perty <1 
Manfredium sp~ 0 
Notho1ca limnetica (Levander) 0 
Playtias patulus (Muller) <1 
Lepadel1a cristata (Rousse1et) <1 
Lophocharis sp. <1 
Gastropidae 
Ascomorpha saltans Bartsch 
Chromagaster ovalis (Bergenda1) 















































Table 2 continueda 
Lecanidae 
Lecane achron~cha Harring and 
Myers <1 0 <1 
Lecane curvicornis (Murray) <1 <1 <1 
Lecane leontina (Turner) <1 <1 <1 
Lecane nana (Murray) <1 <1 0 
Lecane oh1oensis (Voigt) <1 <1 <1 
Lecane unqulata (Gosse) <1 <1 <1 
Monosty1a sp. <1 0 0 
Monost~la bulla (Gosse) <1 <1 <1 
Monostyla cornuta (Muller) <1 <1 <1 
Monosty1a crenata Harring <1 <1 <1 
Monostyla lunaris (Ehrenberg) <1 0 0 
Monostyla quadridentata (Ehrenberg} 0 0 <1 
Monostyla tethis Harring and Myers 0 <1 0 
Notommatidae 
CAphalode11a forficula (Ehrenberg) 0 0 <1 
Notommata cerberus Gosse <1 0 0 
Notomrnata sp. 0 <1 0 
Sphyrias lofuana (Rousselet) 0 <1 0 
Synchaetidae 
Polyarthra sp. <1 1 <1 
Synchaeta sp. <1 1 1 
Trichocercidae 
Trichocerca cylindrica (Imhof) 0 <1 1 
Trichocerca multicrinis (Ke11i~ott) 1 1 1 
Trichocerca pusilla tJenningsk <l <1 <l 
Trichocerca similis Wierzejs i) 0 0 <1 
Floscu1ariaceae 
Conochi 1 i dae 
Conochiloides dossuarius (Hudson} 1 1 1 
Conochilus unicornis Rousse1et 3 5 1 
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Table 2 continued. 
Flosculariidae 
Floscu1aria sp. 0 0 <1 
[lmnias sp. 0 0 <1 
Octotrocha sp. 0 0 <1 
Pt:tgura sp.#1 2 5 4 
Ptygura sp .,#2 0 <1 0 
Hexarthridae 
Hexarthra sp. 10 10 6 
Testudinellidae 
Filinia lonaiseta (Ehrenberg) <1 1 1 
Testudine11a patina {Hermann) <1 <1 <1 
Bdel1oidea 
Bde11oida 
bdelloid spp. <l <1 1 
Unknown sp.#l <1 <1 0 
#2 0 0 <1 
#3 0 0 <1 
#4 <1 0 0 




Bosmina lQngirQstrjs (0. F. Muller) 1 1 2 
BosminoQsis de·itersi Richard <1 <1 1 
Eubosmina tubicen Brehm 1 1 1 
Chydoridae 
A]QDSl sp. 0 <1 <1 
Camgtocercus rec:tj rQs:tr:j s Scho1der <1 <l 0 
Cb~dorus scbaeri cus, (0. F. Muller) <1 <1 <1 
Table 2 continued. 
Daphnidae 
Ceriodaphnia sp. 















Diaptomus f1oridanus Marsh 
Diaptomus mississippiensis Marsh 
Cyc1opoida 
Cyc1opidae 
Eucyc1ops agilis (Koch) 
Macrocyc1ops a1bidus (Jurine) 
Mesocyc1ops edax (Forbes) 

























































Table 3. Annual mean zooplankton abundance by group and species 
diversity in Spring Lake, Florida, June, 1973 through May, 1976. 
1973-1974 1974-1975 1975-1976 
Zooplankton/1 78 73 76 
Rotifera/1 27 28 19 
Cladocera/1 3 5 7 
Copepoda/1 4 4 4· 
Immature Crustacea/1 44 36 46 
Individuals/1 43 44 38 
Species/1 18 18 18 
Simpson Index 0.13 0.12 0.09 
Shannon Index 3.41 3.30 3.68 
by Nordlie (1976) in Lake Mize (colored acidic), Biven•s Arm (clear 
alkaline), and Newnan•s Lake (color~d circumneutral), as well as in 
hydrilla infested Lake Wales (Shireman and Martin, 1978). 
18 
In Spring Lak~e, Roti fera and immature crustaceans comprised most 
of the zooplankton. The composition of the zooplankton in this lake 
was found to be similar between study years. Most of the immature 
cr ustaceans were copepod nauplii. Cladocerans and adult copepods 
accounted for less than 25% of the zooplankton annual means (Table 3). 
The dominance by rotifers has been reported in Lake Thonotosassa 
(Cowell, et al., 1975), Lake Mize (Nordlie, 1976), freshwater ponds 
(Fry and Osborne, 1980), and Little Lake Barton (Schmitz, 1980). 
Cladoceran dominance has .been reported by Nordlie (1976) for Biven•s 
Ann and Newnan•s Lake, and by Shireman and Mlartin (1978) for Lake \~ales. 
Zooplankton monthly mean abundances were generally less than 100 
ind i viduals/1 in Spring Lake. During the first year, zooplankton were 
more abundant in winter and early spring, while the highest monthly 
abundance was observed in summer during the second and third study 
years (Table 5, Appendix). Rotifer densities paralleled abundances of 
the zooplankton because rotifers comprised 72% of the zooplankton 
species col 1 ected throughout the study . It was interesting to note 
that the annual means for zooplankt~n abundance were not significantly 
different (P < 0.05) between study years. The annual means for 
zooplankton abundance were between 70 individuals/1 and 80 individuals/1 
(Table 3). 
The monthly mean abundance of zooplankton groups is presented in 
19 
Figures 3 and 4. Pronounced peaks were observed for the rotifers when 
densities exceeded 40 individuals/1 during fall, winter, and spring of 
the June, 1973 - May, 1974 study year, and in summer and fall of the 
June, 1974 - May, 1975 and June, 1975 - May, 1976 study years. On an 
annual basis, rotifer abundance was between 19 individuals/1 and 28 
individuals/1 (Table 3). The annual mean abundance of rotifers for the 
June, 1975 - May, 1976 study year was significantly lower (P < 0.05} in 
comparison to the annual means for the June, 1973 - May, 1974 and June, 
1974 - May, 1975 study years. Rotifer species abundance was similar 
between study years. The pulse in rotifers can be attributed to high 
numbers of Hexarthra sp. and/or the cumulative abundance of a diverse 
rotifer species assemblage. The monthly mean abundance of Hexarthra sp. 
exceeded 20 individuals/1 in April, 1974, November, 1974, and July, 
1975. 
The monthly mean abundances for cladocerans did not greatly vary 
over the three study years and were generally less than 5 individuals/1. 
The annual means for cladoceran abundance were between 3 individuals/] 
and 7 individuals/1 {Table 3}. The annual mean cladoceran abundance for 
the June, 1975 - May, 1976 study year was significantly different 
(P < 0.05) from the annual means for the June, 1973 - May, 1974 and 
June, 1974 - May, 1975 study years. Daphnia ambigua, Diaphanosoma 
leuchtenbergianum, Bosmina longirostris, and Eubosmina tubicen 
accounted for the trends in cladoceran abundance. In Spring Lake, 
Daphnia ambigua was dominant during February, 1974, January, 1975, and 
February, 1976. Bosmi naps is dei. tersi was .co 11 ected dur1.ng t he summer 
Figure 3. Rotifera and Cladocera monthly means in Spring 
Lake, Florida, June, 1973 through May, 1976. 
~ 
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Figure 4. Copepoda and immature crustacean monthly means 
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months; this cladoceran species was not reported by Cowell, et al. 
(1975), Nordlie (1976), Shireman and Martin (1978), Fry and Osborne 
(1980), and Schmitz (1980) in Florida freshwater environments. 
The monthly mean abundances for adult Copepoda varied less on a 
month to month basis than did those for the Cladocera . There was no 
significant difference (P < 0.05) between the study years for the 
annual ~ean abundance of adult copepods (Table 3). However, the 
22 
annual mean abundance of immature crustaceans for the June, 1974 - May, 
1975 study year was significantly different (P < 0. 05) from the June, 
1973 - May, 1974 and June, 1975 - May, 1976 study years. In Spring 
Lake, Tropocyclops prasinus, Mesocyclops edax, Diaptomus floridanus, 
and Diaptomus mississippiensis were responsible for the monthly trend in 
copepod abundance. Adult calanoid Copepoda were slightly more abundant 
than adult cyclopoid Copepoda per year (Table 2). In eutrophic Little 
Lake Barton (Schmitz, 1980), cyclopoid annual mean abundance was much 
greater than that of tha calanoid Copepoda. This relationship has been 
used to indicate water quality differences (Gannon and Sternberger, 
1978). Copepod species monthly mean abundance was generally less than 
3 individuals/1 during each year. Diaptomus floridanus was slightly 
more abundant than Diaptomus mississippiensis during each year, while 
codominance of these calanoid copepods was observed during May, 1974 
and 1975, and April, 1976. Eucyclops agilis, Macrocyclops albidus, and 
Ergasilis sp. were encountered sporadically throughout the study. 
The annual means of zooplankton individuals and species were not 
significantly different (P < 0.05) between years. Zooplankton species 
Figure 5. Monthly means for individual and species of 
zooplankton in Spring Lake, Florida, June, 
1973 through May, 1976. 
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monthly means were generally between 18 species/1 and 20 species/1 
(Figure 5). Seasonal trends for rotifer abundance paralleled that of 
the Shannon Index (Figure 6) and are considered the group causing 
greatest influence on species diversity due to their large numbers. 
The Shannon Index generally ranged between 3.0 and 4.0 (Table 5, 
Appendix). The annual mean Shannon Index for June, 1975 -May, 1976 
was significantly different (P < 0.05) from the annual mean for June, 
1973 - May, 1974 and June, 1974 - May, 1975 while the annual ~ean for 
June, 1973 - May , 1974 was not significantly different (P < 0.05) from 
the annual mean for June, 1974- May, 1975 (Table 3). The Simpson 
Index values were found to be the inverse of the Shannon Index values 
(Figure 6). High abundance values for the Rotifera were found when the 
Simpson Index values were low. The June, 1975 - May, 1976 Simpson 
Index annua l mean was significantly different (P < 0.05) from the June, 
1973 - May, 1974 annual mean while no significant difference (P < 0.05) 
was observed between years one and two or years two and three (Table 3). 
Spring Lake can be characterized as having a large number of 
zooplankton species and low numbers of individuals per species. The 
pattern of low abundance - high diversity (lack of dominance in a stable 
physicochemical environment) in Spring Lake was not found in other 
Flori~a zooplankton studies. 
Zooplankton and the Physicochemical Environment 
Relationships between the zooplankton community and physicochemical 
parameters were fairly consistent between the three study years. In 
Spring Lake, seasonal differences in the zooplankton were apparently 
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due to water temperature, specific conductivity, and dissolved oxygen 
variation. The abundance of immature crustacean zooplankton decreased 
when surface water temperatures were low during the second (r = +0.90; 
n = 11) and third (r = +0.77; n = 12) study years. It was interesting 
to note that the abundance of Rotifera was not significantly correlated 
to seasonal variation in water temperatures. Zooplankton abundance was 
low (rotifers and individuals) when specific conductivity was high 
during the second study year (r = -0.85; n = 12), however, zooplankton 
abundance (immature crustaceans and cladocerans) was low when specific 
conductivity was low during periods of cooler surface water temperature 
in the third study year (r = +0.72; n = 12). The number of zooplankton 
species was positively correlated to specific conductivity (r = +0.68; 
n = 12) and negatively correlated to specific conductivity (r = -0.77; 
n = 12) for the first and second study years. Shannon diversity was 
higher when dissolved oxygen concentrations were high durinq winter of 
the first (r = +0.60; n = 12) and lower when dissolved oxygen concentra-
tions were high during winter of the second study year (r = -0.62; n = 
12). The number of zooplankton individuals (rotifers) was higher when 
chlorophyll concentrations were high during the second study year (r = 
+0.72; n = 12). Kochsiek, et al. (1971) found positive correlation of 
the Shannon Index with water temperature and specific conductivity, and 
negative correlation with dissolved oxygen concentrations in an 
Oklahoma reservoir. In this Florida lake, zooplankton abundance 
(immature crustaceans) was positively correlated with water temperature 
for the June, 1974 - May, 1975 and June, 1975 - May, 1976 study years 
27 
while the Shannon diversity was positively correlated with dissolved 
oxygen for the June, 1973 - May, 1974 study year and negatively 
correlated with dissolved oxygen concentrations for the June, 1974 -
May, 1975 study year. The influence of water temperature on crustacean 
zooplankton communities has been well documented (Hazelwood and Parker, 
1961; Hazelwood and Parker, 1963; Allan, 1976). In Spring Lake, 
water temperatures were mild in contrast to other geographic reqions. 
The relationship of zooplankton to the physicochemical environment in 
this lake was influenced by sampling frequency, lag response to changes 
in physicochemical parameters, and differences in life history patterns 
of the zooplankton. 
SUMMARY 
1. Zooplankton were sampled monthly over a three year period from 
June, 1973 through May, 1976 in a central Florida lake. Eighty-three 
zooplankton species were collected of which 60 were rotifer, 16 were 
cladoceran, and 7 were copepod species. Forty-one zooplankton species 
(27 rotifers, 7 cladocerans, and 7 c6pepods) were present between years. 
2. While the annual mean abundance of zooplankton was similar, it 
was not found to be statistically different (P < 0.05) between years. 
Rotifers and immature crustaceans (nauplii) dominated the zooplankton 
while Cladocera and Copepoda had annual mean abundances of less than 10 
individuals/1 per year. 
3. The monthly means for zooplankton were generally less than 100 
individuals/1. Rotifer abundance was higher during fall and winter of 
the June, 1973 - M~y ,. 19.74 study .year and j.n surnmer and fa 11 of the 
June, 1974 - May, 1975 and June, 1975 - May., 1976 study years when 
densities exceeded 40 individuals/1 . . The abundance of rotifers 
generally paralleled that of the zooplankton. 
4. Shannon diversity annual mean values ranged from 3.30 to 3.68 
while the Simpson Index annual mean values ranged from 0.09 to 0.13. 
The annual mean of the Shannon Index for the June, 1975 - May, 1976 
study year was found to be statistically different (P < 0.05) from that 
of the June, 1973 - May, 1974 and June, 1974 - May, 1975 study years 
while the annual mean for June, 1973 - May, 1974 was not significantly 
29 
different (P < 0.05) from the annual ~ean for June, 1974 - May, 1975. 
The June, 1975 - May, 1976 Simpson Index annual mean was significantly 
different (P < 0.05) from the June, 1973 - May, 1974 annual mean while 
no significant difference (P < 0.05) was observed between years one and 
two or years two and three. The annual mean number of species was 18/1 
per year. 
5. Seasonal trends were subtle for most physicochemical 
parameters. Little difference was observed between the lake surface 
and bottom for nearly all physicochemical parameters. The annual means 
of surface and bottom water temperature, vertical light extinction, 
Secchi disc depth, and surface and bottom chlorophyll concentration 
were not significantly different (P < 0.05) over the three year study. 
6. Seasonal differences in zooplankton abundance and diversity 
were apparently due to water temperature, specific conductivity, and 
dissolved oxygen. Zooplankton abundance (immature crustaceans) was 
positively correlated to water temperature for the June, 1974 - May, 
1975 and June , 1975 - May, 1976 study years. Zooplankton abundance 
(rotifers and individuals) was negatively correlated with specific 
conductivity for the June, 1974 - May, 1975 study year while the 
abundance of zooplankton (immature crustaceans and cladocerans) was 
positively correlated to specific conductivity for the June, 1975 -
May, 1976 study year. The number of zooplankton species was positively 
correlated to specific conductivity for the June, 1973 - May, 1974 
study year but negatively correlated to specific conductivity for the 
June, 1974 - May, 1975 study year. Shannon diversity was positively 
correlated with dissolved oxygen for the June, 1973 - May, 1974 study 
year but negatively correlated with dissolved oxygen for the June, 
30 
1974 - May, 1975 study year . Zooplankton individuals (rotifers) were 
positively correlated to chlorophyll concentration for the June, 1974 -
May, 1975 study year. 
7. The zooplankton community of spring lake was characterized by 
low abundance (less than 100 individuals/1 most months) and high 
Shannon diversity (between 3.0 and 4.0 most months). A rich rotifer 
fauna, dominated by Hexarthra sp., characterized variation in monthly 
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